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(54) ON-VEHICLE 
MONITORING CAMERA 
UNIT 

(57) Abstract: 

PURPOSE: To improve safety for 
travel by displaying an image in 
which a desired direction in the 
neighborhood of a vehicle is image- 
picked up by applying conversion and 
synthesis so as to make a driver easy 
to observe. 

C^JSTITUTION: The image signal 
o©e periphery of the vehicle image- 
picked up by a camera 1 is supplied 
to an image sampling circuit 6. Plural 
image signals sampled by the image 
sampling circuit 6 are supplied to an 
image synthesizing circuit 7, and 
image synthesis is performed by 
perfoiming reversal readout 
appropriately in all directions so as to 
easily observe the image by the driver 
when the driver observes the image 
displayed on a monitor 4 from a 
driving seat as watching the front, 
and it is stored in memory 8. 
Quadripartite synthetic image signals 
stored in the memory 8 are read out 
via a Tideo signal generation circuit 
9, and four right/left and upper/lower 
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• % images are displayed on the monitor 
4 in one image. Thereby, it is possible 
to precisely and easily recognize the 
peripheral status of the travelling 
vehicle which improves safety. 
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(54) [Title of the Invention] IN-VEHICLE MONITORING CAMERA UNIT 



(57) [Abstract] 

[purpose ] To provide vehicle's surrounding environment visually to the driver and 
the like aiming at improving vehicle-driving safety. 

[The Constitution ] Images in the desired direction of vehicle surroundings are 
captured by the in-vehicle camera unit 1, and the captured images are 
composited using transformation composition in the way that the driver can 
clearly view and are displayed on the monitor 4. 

[Claims] 

[Claim 1] A in-vehicle monitoring camera unit, characterized by having imaging 
means by which images are captured in the desired direction of vehicle 
surroundings; image processing means by which the captured images are 
processed in the way that the vehicle driver can clearly view; and displaying 
means by which images composited by the image processing means are 
displayed, wherein the unit is mounted on the vehicle, 
[Detailed Description of the Invention] 
[0001] [The Purpose of the Invention] 
[0002] 

[Industrial Application] This invention relates to an in-vehicle monitoring camera 
unit by which images of vehicle surroundings are captured for the purpose of 
displaying for the driver and the like aiming at improving vehicle driving safety. 
[0003] 



[Description of the Prior Art] In connection with the miniaturization of display 
apparatuses such as a television, several attempts to facilitate smooth driving 
and to improve safety have been made by mounting such display apparatuses on 
vehicles to provide various information including road information visually to the 
drivers. > 
[0004] 

[Problem(s) to be solved by the Invention] While a vehicle is traveling, particularly 
on a highway or a crowded urban road, for example when changing lanes, it is 
desirable to gain situational awareness of other vehicles following or traveling 
along the side of the vehicle, i.e., vehicle^ nearby surroundings from a point of 
driving safety. 

[0005] This invention is made in consideration of above mentioned 
circumstances and the purpose is to offer an in-vehicle monitoring camera unit by 
which vehicle's surrounding environment is provided visually to the driver and the 
like aiming at improving vehicle driving safety. 
[0006] [Constitution of the Invention] 
[0007] 

[Means for Solving the Problem] In order to attain above mentioned purpose, the 
subject-matter of the in-vehicle monitoring camera unit according to this invention 
is to have imaging means by which images are captured in the desired direction 
of vehicle surroundings; image processing means by which the captured images 
are processed in the way that the vehicle driver can clearly view; and displaying 
means by which images composited by the image processing means are 
displayed, wherein the unit is mounted on the vehicle. 
[0008] 

[Function] In a vehicle driving support apparatus according to this invention, 
images in the desired direction of vehicle surroundings are captured by the in- 
vehicle imaging means, and the captured images are composited using 
transformation composition in the way that the driver can clearly view and are 
displayed on display means. 
[0009] 

[Example] Hereinafter, an example according to this invention is explained based 
on drawings. 



[0010] Fig. 1 and Fig. 2 are the side view and the top view respectively of the 
vehicle equipped with an in-vehicle monitoring camera unit related to one 
embodiment of this invention. As is evident from both views, the in-vehicle 
monitoring camera unit mounted on the vehicle has the camera unit 1 capable of 
rotating 360-degree horizontally, which can be rotatably attached to the vehicle's 
ceiling via a rotating camera platform, wherein this camera unit 1 allows the 
images of vehicle surroundings to be captured. Moreover, aforementioned 
rotating camera platform is equipped with the angle detection mechanism 3 , by 
which the imaging direction of the camera unit 1 can be identified. In particular, 
the angle detection mechanism 3 generates position signals in response to the 
positions that the camera unit 1 faces in the surroundings, for example, 4 
positions including front, rear, left, and right positions for capturing images. 
[0011] Moreover, as shown in Fig. 1 and Fig. 2, the monitor 4, which is a display 
mean, is installed at the ahead of the vehicle's front driver seat on the left, by 
which the images of vehicle surroundings captured by the aforementioned 
camera unit 1 are displayed on the monitor 4 after passing through a circuit 
described hereinafter in Fig. 3, allowing for the driver to view the images clearly. 
This monitor 4 is enlarged and shown in Fig. 4. 

[0012] In other words, the image signals of vehicle surroundings captured by the 
aforementioned camera unit 1, as shown in Fig. 3, the image at the time when 
aforementioned position signals are supplied to the camera unit 1 from the 
aforementioned angle detection mechanism 3, is once stored in the first memory 
5 as a still image and then supplied to the image extraction circuit 6. In addition, 
aforementioned position signals are simultaneously supplied to this the image 
extraction circuit 6 from the angle detection mechanism 3. 
[0013] Since the position signals from the angle detection mechanism 3, as 
described above, are output at, for example 4 positions equivalent to the 
vehicle's front, rear, left and right positions, only angle-specific areas of the still 
image of 1 screen portion stored in the first memory 5 within the time frame 
between positions are extracted by the image extraction circuit 6. 
[0014] Furthermore in particular, 4 images captured by the camera unit 1 from 
the aforementioned 4 positions, the front side, rear side, left side and the right 
side positions of the vehicle, are shown in the Fig. 5, 6, 7 as A, B, C, D 
respectively, however it is necessary for each image to be extracted as a triangle 



shape image AA, AB, AC, and AD in order to present these 4 images A, B, C, D 
as a single image to the driver, for example as shown in Fig. 9. This extraction 
process is the extraction of angle-specific areas as described above. 
[0015] 4 image signals, AA, AB, AC, and AD extracted by the image extraction 
circuit 6 as described above are supplied to the image composite circuit 7, 
wherein the image is composited as they are flipped horizontally/vertically as 
required for the driver to view the image clearly when the driver views the image 
displayed on the monitor 4 from the driver seat while looking ahead. The 
resulting image is stored in the second memory 8. That is, at the image 
extraction circuit 6, as described above, only specific areas to the front, rear, left 
and right angles are extracted and images divided in quarters, AA, AB, AC, and 
AD are supplied to the image composite circuit 7, however one of images divided 
in quarters, for example the rear view image B shown in Fig. 6 is flipped 
horizontally on the monitor 4 for the driver to view the image from the driver seat 
while looking ahead as shown in Fig. 9, that is, the image is transformed like AB* 
in Fig. 9 in the image composite circuit 7, and then aforementioned images 
divided in quarters are composited into a single image as shown in Fig. 9, which 
is stored in the second memory 8. 

[0016] And the composited image signals divided in quarters stored in this 
second memory 8 are read through the video pictures signal generating circuit 9, 
as shown in Fig. 9, all 4 images AA, AB 1 , AC, and AD of front, rear, left and right 
are displayed as a single image on the monitor 4. 

[0017] In addition, in above mentioned example, although one full circle of the 
camera unit 1 is divided into quarters, the full circle may be divided into, for 
example 3 equal portions as shown in Fig. 10, which may be composited into a 
single image to display at the image composite circuit 7, and moreover it may 
also be divided into 2 equal portions of left and right as shown in Fig. 11, which 
may be composited into one image to be displayed. 

[0018] And moreover, although the aforementioned camera unit 1 is rotatably 
attached to the vehicle's ceiling, it may also be installed on a rotating camera 
having a waterproofing mechanism on the vehicle's exterior ceiling, and 
moreover the camera unit itself may not have to be rotatable, instead, it may be 
installed with a rotatable mirror within the view. 



[0019] Furthermore, although the camera unit 1 is rotatable to only one direction 
in above example, the rotating direction may be switched to the reversed 
direction after each circle when the signals are transmitted through a direct cable 
connection. 

[0020] And furthermore, in above mentioned example, one camera unit is 
rotatably attached to the vehicles ceiling, by which images of vehicle 
surroundings are captured, however this invention is not limited to such 
constitution only, and one or multiple camera units may be semi-rotatably or 
rotatably installed on positions where the driver cannot see with ease, for 
example, the rear side, lateral sides or rear-oblique side for exclusive imaging. 
[0021] And moreover, although one rotating camera unit or multiple camera units 
may be employed, theses camera units may be constituted in the way the driver 
may, as required, change and control the imaging direction so that images in any 
desired directions that the driver may wish to see may be displayed.. 
[0022] 

[The Effect of the Invention] As described herein above, according to this 
invention, since images in the desired direction of vehicle surroundings are 
captured by the in-vehicle imaging means, and the captured images are 
composited using transformation composition in the way that the driver can 
clearly view and are displayed on display means, the driver can gain situational 
awareness 0 f the vehicle's surroundings while the vehicle is traveling allowing to 
improve driving safety. 
[BRIEF DESCRIPTION OF THE FIGURES] 

[Fig. 1 ] This is a lateral view of the vehicle equipped with an in-vehicle 
monitoring camera unit related to one embodiment of this invention. 
[Fig. 2 ] This is a top view of the vehicle in Fig. 1 . 

[Fig. 3 ] This is a block diagram showing the circuit configuration of the in-vehicie 
monitoring camera unit mounted on the vehicle in Fig. 1 . 
[Fig. 4 ] This figure shows the monitor installed at the ahead of the vehicle's front 
driver seat on the left shown in Fig. 1 . 

[Fig. 5 ] This figure shows a front side image of the vehicle captured by the in- 
vehicle monitoring camera unit in Fig. 3. 

[Fig. 6 ] This figure shows a rear side image of the vehicle captured by the in- 
vehicle monitoring camera unit in Fig. 1 . 



[Fig. 7 ] This figure shows a left side image of the vehicle captured by the in- 
vehicle monitoring camera unit in Fig. 3. 

[Fig. 8 ] This figure shows a right side image of the vehicle captured by the in- 

vehicle monitoring camera unit in Fig. 3. 

[Fig. 10 ] This figure shows a composite image of other example. 

[Fig. 1 1 ] This figure further shows a composite image of another example. 

[Description of Notations] 

1 Camera unit 

3 Angle detection mechanism 

4 Monitor 

6 Image extraction circuit 

7 Image composite circuit 
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